Summary: We report three cases of giant gastric leiomyosarcoma. Diagnosis was made prior to surgery using various diagnostic modalities. The patients were two women (77 and 77 years old) and one man (40 years old) whose chief complaints were abdominal pain, anorexia, and tarry stool. All patients presented with a large palpable mass in their upper abdomen at the time of admission. Based on characteristic findings from a gastric barium study, computed tomography (CT), and angiography, the patients were diagnosed as having gastric leiomyosarcomas displaying extramural growth. In the first case, a patient • received a total gastrectomy, while local resection was performed in the second case because of pedunculated extragastric development. In the third case, total gastrectomy was combined with splenectomy and resection of the pancreatic tail. Twenty-two months after the original operation, the first case had multiple liver metastases. We present the three cases here, and review the literature.
INTRODUCTION
Gastric leiomyosarcoma is reported to account for 0.1-2% of all gastric malignancies [1,2J. Giant gastric leiomyosarcomas with a major diameter of over 15 cm are rare. The symptoms or signs such as palpable abdominal mass and abdominal pain are not necessarily specific to leiomyosarcoma. Approximately 60 cases have been collected from the literature and studied. To these we add three cases from our institution. 
Case 3
A 77-year-old woman was admitted to our hospital with complaints of abdominal pain and a palpable mass in the upper abdomen. She was diagnosed as having a leiomyosarcoma of the stomach by the abdominal CT, celiac angiography, magnetic resonance imaging (MRI) and abdominal US (Fig. 3) .
Total gastrectomy with resection of the pancreatic tail and spleen was performed because of invasion to the adjacent organs. [2] . The most common symptoms and signs of large tumors were abdominal pain, palpable mass and abdominal distension. None of these symptoms is specific to leiomyosarcoma. The disease most frequently occurs in the upper third of the gastric body, followed by the middle third and then the lower third [ 1, 4] . According to the classification system of Skandalakis [4] , leiomyosarcoma can be divided into four types; exogastric, endogastric, intramural, and exogastric +endogastric. In about half of all cases, the disease displays exogastric growth [1, 2, 5] . Only approximately 60 cases with a tumor diameter over 15 cm have been reported in Japan. Since 1989, there have been 24 cases of over 10 cm in size reported in the Japanese literature (Table 2) [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] . The average age in these cases was 57.2 years, with a ratio of 16 men to 8 women. The principal symptoms in these cases were palpable mass and abdominal pain. A definite preoperative diagnosis of leiomyosarcoma is often difficult to obtain using diagnostic imaging methods. For diagnosis of the disease, roentgenography, US, CT and angiography were effectively used, and angiography in particular enabled clarification of the vascularization of the tumors, by which it was often possible to determine the organ in which the tumors initially developed. There is universal acceptance in the literature that the treatment of choice is surgical excision. The most common type of resection was wide local excision, performed in 14 patients. Distal subtotal gastrectomy (2 patients), total gastrectomy (4 patients), and fundectomy (1 patient) constituted the other types of surgical treatment. The extent of surgical therapy required to achieve satisfactory long-term results is subject to debate. Most consider removal of the tumor together with a margin , by resection of the gastric wall or partial gastrectomy , as sufficient treatment. The tumor invades the adjacent structures directly and metastasizes via the blood stream, especially to the liver and lungs, but it rarely spreads to the regional lymph nodes [22] or to the omentum. Although metastasis to the lymph nodes was found in other published cases [23] , Kurita et al. [21] reported that there were no lymph nodes metastases in cases where the tumor was less than 9 cm in diameter. Therefore, radical surgery, as employed in carcinoma of the stomach, is not indicated unless metastases are observed intraoperatively. According to Crocker's [24] and Roles's [25] study the margin should be at least 2 cm. Local resection with an adequate margin is sufficient . Radiotherapy is of little practical use, as these tumors are radio resistant [25] . Chemotherapy also has been used infrequently with little benefit [20] . However , the combination of chemotherapy with radiotherapy, or reoperation, is still recommended for lack of viable alternatives. Miya et al. [20] reported a case of multiple liver metastasis 18 months after a total gastrectomy for giant leiomyosarcoma of the stomach had been performed. Transarterial hepatic chemo-embolization therapy was one of the most effective treatments for liver metastases. Prognosis in these tumors is dependent on histopathological grade, tumor size, and evidence of invasion of adjacent organs. Five year survival for patients with tumors of low grade malignancy is 81 % versus 32% for high grade tumors [26] . The median interval to recurrence is 24 months.
In summary, we recommend tumor resection with a margin of the gastric wall or partial gastrectomy, if there are no invasive findings to adjacent organs or lymphnodes metastases. 
